Objective: To investigate whether postural stability and adaptation differed after a normal night of sleep, after 24 h (24 SDep) and 36 h (36 SDep) of sleep deprivation while subjected to repeated balance perturbations. Also, to determine whether there was any correlation between subjective alertness scores and objective posturographic measurements. Lastly, to investigate the effects of vision on the stability during sleep deprivation. Methods: Body movements at five locations were recorded in 18 subjects (mean age 23.8 years) using a 3D movement measurement system while subjected with eyes open and closed to vibratory proprioceptive calf stimulation after a normal night of sleep, 24 and 36 SDep. Results: The clearest sleep deprivation effect was reduced ability to adapt head, shoulder and hip movements, both with eyes open and eyes closed. Additionally, several near falls occurred after being subjected to balance perturbations for 2-3 min while sleep deprived. Unexpectedly, postural performance did not continue to deteriorate between 24 and 36 h of sleep deprivation, but showed some signs of improvement. Subjective scores of sleepiness correlated poorly with actual changes in postural control performance. Conclusions: Sleep deprivation might affect postural stability through reduced adaptation ability and lapses in attention. Subjective alertness might not be an accurate indicator of the physiological effects of sleep deprivation. Significance: Sleep deprivation could increase the risk of accidents in attention demanding tasks. There is a need for objective evaluation methods to determine actual performance capacity during sleep deprivation.
Introduction
In the modern society, large fractions of the population report daily sleep below the recommended 8 h per night (National Sleep Foundation, 2005) . This can induce tiredness and affect daily activities such as driving (Cummings et al., 2001) . Sleep deprivation can drastically increase the risk of accidents and has been revealed as one of the main causes of some high-profile catastrophic disasters (Mitler et al., 1988) . The features of sleep deprivation include fatigue, a decrease in sustained attention and reduced alertness. Sleep loss may therefore result in a higher risk for accidents and errors particularly where high levels of attention are required (Zils et al., 2005) . Recent findings have also indicated that postural stability (Liu et al., 2001; Nakano et al., 2001; Avni et al., 2006) and motor control (Frey et al., 2004) are affected by sleep deprivation, though the mechanisms have yet to be determined. Some consider that the motor deficits are caused by alterations in the attentional state of the brain (Schlesinger et al., 1998; Fabbri et al., 2006) . Other authors have proposed that detrimental postural effects are the result of daily circadian changes involving alertness (Nakano et al., 2001; Gribble and Hertel, 2004) . Although levels of sleepiness can be measured subjectively, such assessment may not reflect the objective
